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Rearing Black Soldier Fly Larvae on Different Food Sources to 
Study Heavy Metal Accumulation
Julie Gourlay & Briahna Loring, ESP 280, Department of Environmental Science and Policy
Abstract
We conducted this experiment to study the levels of heavy metal 
accumulation in black soldier fly (Hermetia illucens)  larvae, as they are 
becoming an increasingly popular source of food for livestock. We raised 
the larvae in three trials of three different food sources: brewer’s waste, 
fish waste, and a 50/50 mixture of the two, and reared them until 
pupation stage. We then froze, dried, and ground the pupae to prepare 
them for analysis by the XRF machine to determine heavy metal 
concentrations. All treatments had significantly higher concentrations of 
zinc cadmium and lead, but the fish waste replicates had a significantly 
higher concentration of zinc when compared to the brewer’s waste and 
mixed waste treatments. All three fish waste replicates took significantly 
longer to pupate, with fewer achieving a fully pupated state. We 
conclude that fish waste is not a good food source for Black Soldier Fly 
Larvae growth. Further testing will need to be conducted to determine if 
growth deficiencies were caused by zinc, or some other property of fish 
waste. This information could help farmers choose the best food source 
for efficiently raising the larvae for their livestock.
Introduction
Black soldier flies are able to survive and tolerate a variety of feeds, as 
well as efficiently reduce waste produced by livestock animals (Ong et 
al., 2017). By raising black soldier flies on waste and other agricultural 
by-products produced by the farming industry, the whole process will 
become more efficient and sustainable. With aquaponics being a fairly 
new industry, we hope to examine benefits or drawbacks of using pupae 
to feed tilapia in the system versus traditional fish food. The issue is that 
black soldier flies can accumulate heavy metals when found in their food 
source (Biancarosa et al., 2017), which may lead to bioaccumulation in 
the fish and produce of the aquaponics system. This can cause harm or 
damage to the produce and  fish, but, in high enough levels, could pose 
a risk to human health as well. 
Hypothesis
The Brewer’s Waste will have significantly higher concentrations of 
heavy metals in them, leading to a higher accumulation in the 
pupae. With higher accumulation, the pupae will weigh significantly 
less.
Results
● It was found that the larvae fed with fish waste grew more slowly and 
resulted in smaller prepupae. 
● The level of zinc was found to be significantly higher in the fish waste fed 
prepupae than on the other two feeds.
Conclusions
There is a correlation between zinc content and the mean weight of the 
prepupae. Brewer’s waste fed prepupae had a mean zinc level of 123.86 
ppm (Table 1). The mix fed prepupae has a zinc level of 139.96 ppm (Table 
1). The fish waste fed prepupae has a zinc level of 787.76 ppm (Table 1). 
Cadmium and lead in all treatments is less than 2.5 ppm (Figure 4). The 
smallest of the prepupae are the fish waste fed prepupae (Figure 3). The 
brewer’s waste fed and the mix waste fed prepupae are similarly sized and 
pupated at nearly the same time (Figure 3). Our hypothesis that the 
brewer’s waste fed larvae would have more heavy metal content must be 
rejected. 
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Methods
•Nine 11.8cm x 11.8cm x 5.3cm bins were used for rearing larvae.
•In each bin, a ramp was created using a piece of plastic which was 
connected to a drilled hole connected to ½ diameter PVC pipe to allow 
pupae to drop into an electrical box for collection. (Figure 1).
•200 larvae were added to each bin, and given sufficient time to pupate. 
•Larvae were fed with respective food sources: 4oz. by volume as needed.
•Lengths and weights of five randomly selected pupae were recorded 
weekly from each bin.
•Once pupated, they were frozen, dried, ground, and analyzed using XRF 
(Figures 5, 6).
•Data analysis consisted of using single-factor ANOVA tests, as well as 
looking for general correlations between various development parameters. 
 Average Weight(g) Standard Deviation Number Pupated % Pupated Zinc (ppm) Cadmium (ppm) Lead (ppm)
B1 0.1371 0.0484 200 100 123.8 1.7 0.7
B2 0.1523 0.0675 195 97.5 121.9 1 0.5
B3 0.1397 0.0578 166 83 125.9 2 1.7
*123.86 *1.57 *0.97
M1 0.1317 0.0481 184 92 124.1 2 0.4
M2 0.1316 0.0444 194 97 112.6 2 1
M3 0.1207 0.0375 190 95 183.2 2.4 2
*139.96 *2.13 *1.13
W1 0.0472 0.0055 165 82.5 872.9 1.4 0.4
W2 0.0481 0.0156 140 70 773.7 1.9 0.5
W3 0.0610 0.0162 151 75.5 716.7 2 1.1
*787.76 *1.77 *0.67
